Unique genes induced by mechanical stress in periodontal ligament cells.
The aim of this study is to isolate mechanical stress-induced genes (MSGens) from human periodontal ligament (PDL) cells and to analyze profiles of the mRNA expression of these genes. Differential expression of genes in PDL cells under physiological stress such as occlusal force is thought to be orchestrated not only for the remodeling of PDL itself but also for the repair and regeneration of periodontal tissues. However, little is known about the genes expressed in PDL cells under mechanical stress. The cDNA from mechanical stress-applied human PDL cells was subtracted against the cDNA from static control cells. The subtracted cDNA was amplified by polymerase chain reaction (PCR) and cloned for further analysis. Among 68 independent clones isolated, 15 contained DNA fragments greater than 250 bp. Reverse Northern analysis revealed a marked induction of MSGen-15 and MSGen-28 mRNA expression in the mechanical stress-applied cells. However, little difference in the magnitude of expression for the other MSGens was detected between the stress-applied cells and the control cells. After nucleotide sequencing and the analysis of homology with known genes, five clones were identified; ribosomal protein S27 (MSGen-9), MRG 15 (MSGen-15), androgen-binding protein (MSGen-18), cathepsin H (MSGen-28), and cytochrome c (MSGen-47). Interestingly, it has been reported that MRG 15 is a novel transcription factor involved in the regulation of cell growth and senescence. The remaining 10 clones, classified into six sequence types, had no significant homology with any known genes. These results suggest that many known and unknown genes are expressed in response to mechanical stress in PDL cells, and that a transcription factor, MRG 15, may be responsible for molecular events in PDL cells under mechanical stress.